Platelet-activating factor inhibits proteoglycan synthesis and enhances neutrophil-mediated proteoglycan degradation in cartilage explants.
Platelet-activating factor (PAF), which stimulates the release of tissue-destructive enzymes and reactive oxygen metabolites from neutrophils, was investigated for its role in neutrophil-mediated cartilage breakdown. Bovine cartilage explants were incubated with or without human neutrophils, PAF, and other reagents. Cartilage damage was measured as either proteoglycan degradation (percent release of 35S-labeled proteoglycan from 35S-labeled cartilage) or inhibition of proteoglycan synthesis (rate of incorporation of 35S into proteoglycan). PAF increased neutrophil-mediated proteoglycan degradation in the 2-20 microM range. Three specific PAF-receptor antagonists, WEB2086, CV3988, and CV6209, reversed this effect of PAF. These antagonists also reduced the enhancement of neutrophil-mediated cartilage damage caused by granulocyte-macrophage colony-stimulating factor (GM-CSF) and tumor necrosis factor alpha (TNF alpha). The results suggest that there may be a positive feedback mechanism whereby cytokine-primed neutrophils produce PAF, which amplifies the release of other tissue-damaging substances from neutrophils. In the absence of neutrophils, PAF (2-20 microM) inhibited the synthesis of proteoglycan by bovine cartilage. Neutrophils also inhibit proteoglycan synthesis, but PAF probably is not involved in this effect of neutrophils because the PAF receptor antagonists had no consistent effect. PAF increases neutrophil-mediated cartilage proteoglycan degradation in vitro. GM-CSF and TNF alpha enhancement of neutrophil damage to cartilage is partly due to PAF. PAF alone inhibits cartilage proteoglycan synthesis.